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Program Structure

.data       .data       .data       .data       # data segment (constants and global variables)# data segment (constants and global variables)# data segment (constants and global variables)# data segment (constants and global variables)

_b1:   .byte 1            _b1:   .byte 1            _b1:   .byte 1            _b1:   .byte 1            # byte (8 bits) with value 1# byte (8 bits) with value 1# byte (8 bits) with value 1# byte (8 bits) with value 1

_h1:   .half 10_h1:   .half 10_h1:   .half 10_h1:   .half 10 # half word (16 bits) with value 10# half word (16 bits) with value 10# half word (16 bits) with value 10# half word (16 bits) with value 10

_w1:   .word 100          _w1:   .word 100          _w1:   .word 100          _w1:   .word 100          # word (32 bits) with value 100# word (32 bits) with value 100# word (32 bits) with value 100# word (32 bits) with value 100

_a1:   .byte 1, 2, 3, 4   _a1:   .byte 1, 2, 3, 4   _a1:   .byte 1, 2, 3, 4   _a1:   .byte 1, 2, 3, 4   # array of 4 bytes with values 1, 2, 3 and 4# array of 4 bytes with values 1, 2, 3 and 4# array of 4 bytes with values 1, 2, 3 and 4# array of 4 bytes with values 1, 2, 3 and 4

_a2:   .word 0:100        _a2:   .word 0:100        _a2:   .word 0:100        _a2:   .word 0:100        # array of 100 words with values 0# array of 100 words with values 0# array of 100 words with values 0# array of 100 words with values 0

_s1:   .ascii  “abc_s1:   .ascii  “abc_s1:   .ascii  “abc_s1:   .ascii  “abc\\\\n”    n”    n”    n”    # string not null terminated# string not null terminated# string not null terminated# string not null terminated

_s2:   .asciiz “123”      _s2:   .asciiz “123”      _s2:   .asciiz “123”      _s2:   .asciiz “123”      # string null terminated”# string null terminated”# string null terminated”# string null terminated”
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_s2:   .asciiz “123”      _s2:   .asciiz “123”      _s2:   .asciiz “123”      _s2:   .asciiz “123”      # string null terminated”# string null terminated”# string null terminated”# string null terminated”

_e1:   .space 100         _e1:   .space 100         _e1:   .space 100         _e1:   .space 100         # leave 100 bytes of space# leave 100 bytes of space# leave 100 bytes of space# leave 100 bytes of space

.text              .text              .text              .text              # text segment (program instructions)# text segment (program instructions)# text segment (program instructions)# text segment (program instructions)

_main:                    _main:                    _main:                    _main:                    # main procedure# main procedure# main procedure# main procedure

... ... ... ... 

li $v0, 10         li $v0, 10         li $v0, 10         li $v0, 10         # load code 10 for system call exit()# load code 10 for system call exit()# load code 10 for system call exit()# load code 10 for system call exit()

syscall            syscall            syscall            syscall            # exit()# exit()# exit()# exit()



To request a service, 
load the system call 
code into register $v0
and arguments into 
registers $a0–$a3 or 
$f12 (floating point 

System Calls
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$f12 (floating point 
values).

Return values are put 
in register $v0 or $f0 
(floating-point results).



MARS – MIPS Simulator

Main functionalities:

• Edit programs (assembly)

• Compile (assembler)

• Run and/or execute step by step

• See the memory contents and the values in the set of registers
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Download Mars4_5.jar:

• http://www.softpedia.com

Command to execute:

• java –jar Mars4_5.jar



MARS – MIPS Simulator

Code editor
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CPU registers
<Name, Number, Value>

Compiler output window and
processor input/output console



MARS – MIPS Simulator

Text segment preview
(binary code and source code)
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Data segment preview
(memory contents)



MARS – MIPS Simulator

Compile (Run -> Assemble)
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Create new program (File -> New),
edit and save (File -> Save)



MARS – MIPS Simulator

Run program (Run -> Go) ou execute step by step (Run -> Step)

Lines <Address,  Binary code, Source code>
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1 word pairs <Address, Value>



MARS – MIPS Simulator

Program counter (next instruction to be executed)
<Address, Binary code, Source code>

Last modified register
<Name, Number, Value>

8#2 : Representação em Vírgula FlutuanteComputer Architecture 2019/2020 8#6 : MIPS Programming IIComputer Architecture 2019/2020

Last modified memory position
<Address, Value>


